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1. SCOPE

1.1 Scope. This requirenment defines the nechanical, electrical,
and electronic characteristics for a Portable Low Pressure
Cal i brator. This equipnent is intended to be used by Navy
personnel in shipboard and shorebased |aboratories to provide
calibration support for general purpose pressure neasuring
instrunents. For the purposes of this requirenent, the Portable
Low Pressure Calibrator shall be referred to as the PLPC

1.1.2 Design and Capability. The PLPC shall enploy a standard
differential capacitance pressure sensor nounted on a thernmal base
to ensure the utnost in tenperature stability.

1.2 PLPC System Contained within the PLPC are the 10 kHz
carrier supply, stabilized DC power, the signal range switch and
anplifier, the phase sensitive denodul ator, and output anplifier,
as shown in Figure 1.

2. APPLI CABLE DOCUMENTS

2.1 Controlling Specifications. M L-T-28800, “Mlitary
Speci fication, Test Equipment for use with Electrical and
El ectronic Equi pment, General specification for,” and all

docunents referenced therein of the issues in effect on the date
of this solicitation shall forma part of this specification

3.  REQUI REMENTS

3.1 General. The PLPC shall conformto the Type Il, Cass 5,
Style E requirenents as specified in ML-T-28800 for Navy
shi pboard and shorebased use as nodified bel ow. The use of

material restricted for Navy use shall be governed by M L-T-28800.

3.1.1 Design and Construction. The PLPC design and construction
shall meet the requirenments of ML-T-28800 for Type Il equi pnent.

3.1.2 Power Requirenents. Each major assenbly shall operate from
a source of 103.5V to 126.5V at 50 Hz and 60 Hz + 5% si ngl e- phase,
10 Anp input power, except that one major assenbly my derive
power fromthe other.

3.1.2.1 Fuses or Circuit Breakers. Fuses on circuit breakers
shall be provided. |[If circuit breakers are used, both sides of
t he power source shall be automatically disconnected from the
equi pnent in the event of excessive current. |[If fuses are used,
only the line side of the input power line, as defined by ML-C
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28777, shall be fused. Fuses or circuit breakers shall be readily
accessi bl e.

3.1.2.2 Power Connection. The requirenments for power source
connections shall be in accordance with ML-T-28800 with a 6-foot
m ni mrum | engt h cord.

3.1.3 D nensions and Wight. Mxinum di nensions shall not exceed
20 inches in width, 12 inches in height, and 20 inches in depth.
The PLPC wei ght shall not exceed 27 pounds.

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited w thout prior authorization. A request for approva
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the time of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Environnmental Requi rements. The PLPC shall nmeet the
environnmental requirenments for a Type Il, Class 5, Style E
equi prent with the deviations specified bel ow

3.2.1 Tenperature and Hum dity. The PLPC shall neet the
condi ti ons bel ow

Tenperature (°C Rel ative Hunmidity (9

Qper ati ng 10 to 30 95

30 to 40 75
Non- oper ati ng -40 to 70 Not Controll ed
3.2.2 Electromagnetic Conpatibility. The el ectromagnetic

conpatibility requirenents of ML-T-28800 are |limted to the
follow ng areas: CEO1, CEO03, CS02, CS02, CS06, REO1, REO2 (14 kHz
to 1 Ghz), and RS03.

3.3 Reliability. Type 11 reliability requirenents are as
specified in M L-T-28800.

3.3.1 Calibration Interval. The PLPC shall have an 85% or
greater probability of remaining within tolerances of all
requirenents at the end of a 12 nonth period.

3.4 Maintainability. The PLPC shall nmeet the Type II
mai ntai nability requirenents as specified in ML-T-28800 except
the | owest discrete conponent shall be defined as a replaceable
assenbly. Certification time shall not exceed 60 m nutes.

3.5 Performance Requirenents. The PLPC shall provide the
follow ng capability as specified below Unl ess ot herw se
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i ndicated, all requirenents shall be met following a 30-m nute
war mup peri od.

3.5.1 Pressure Transducer. The PLPC shall neet the follow ng
pressure transducer requirenents.

3.5.1.1 Pressure Transducer Range. The PLPC shall provide the
followng full scale pressure ranges available by turning one
conveni ent control swtch

O to + 100.00 psig

0 to £ 400.00 in HO0

O to £ 100.00 kil opasca
O to = 30.000 in Hg

0 to + 1000.0 in HO0

3.5.1.1 System Accuracy. The PLPC shall have a system accuracy
whi ch includes linearity, hysteresis and repeatability that neets
the foll ow ng requirenents

a. O0to + 30
0 to + 400 H0 + 0.1%of reading + 1 digit
O to + kil opascal s

b. 0 to -30"
0 to -400" Hy0 + 0.25%of reading + 1 digit
0O to -100 kil opascal s

c. Oto + 100 psig = 0.15% of reading + 1 digit
0 to 1000. in H0 = 0.15%of reading + 1 digit

3.5.1.2 Pressure Resolution. The PLPC shall neet the follow ng
m ni num resol uti on requirenents.

Range Resol uti on
O to + 100 psig 0.01 psig
0 to + 400 in. Hy0 0.01 in. HO0
0 to £ 100 kp. 0. 01 kp.
O0to £ 30in. Hyg 0.001 in. Hy

3.5.2 Pressure Decay. Pressure decay shall not exceed 1% of the
set pressure over a period of one hour throughout each full scale
range of the PLPC

3.6 perating Requirenents. The PLPC shall provide the follow ng
capabilities.
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3.6.1 Conmponent Parts. The PLPC shall be housed in the follow ng

two enclosures: the Control Unit and the Pressure/Vacuum Supply
Unit.

3.6.1.1 Control Unit. The PLPC control unit shall consist of the
digital indicator w signal conditioner, the electrical controls,
and the pressure controls.

3.6.1.1.1 Pressure Sensor. The PLPC control unit shall contain a
pressure sensor equivalent to the Datanmetrics, Barocel 572D 100P-
23-V1, with Thermal Base 525.

3.6.2 Pressure/Vacuum Supply Unit. The PLPC pressure/vacuum
supply wunit shall consist of a pressure/vacuum punp, hose
assenblies, test gage adapter kit, and fluid isolator.

3.6.3 Operating Controls.

3.6.3.1 Power On. The PLPC shall have a power on switch with a
fuse available fromfront panel

3.6.3.2 Range. The PLPC shall have a Five position rotary
swi tch, which indicates available full scale pressure ranges of:

a. 400 inch HO0
b. 30 inch Hg.

c. 100 kil opascal
d. 100 psig

e. 1000 inch Hy0

3.6.3.3 Zero Control. The PLPC shall have a zero control that
sets the digital nmeter to zero when no pressure is applied.

3.6.3.4 Full Scale Check. The PLPC shall have a full scale check
feature that activates the internal calibration voltages.

3.6.3.5 Full Scale Adjust. The PLPC shall have a full scale
adj ust control that adjusts each range to exactly full scale as
required by internal calibration voltages per item 3.6.3.2 above.

3.6.3.6 Pressure/Vacuum Sel ector. The PLPC shall have a
pressure/vacuum selector control that controls a two position
val ve whi ch connects the proper internal pressure standard port to
t he system

3.6.3.7 Vent Control. The PLPC shall have a vent control which
is a metering valve that will return the system pressure to
anbi ent atnospheric pressure in a carefully controlled nmanner.
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3.6.3.8 Rapid Vent. The PLPC shall have a rapid vent contro
whi ch consists of a toggle valve to allow rapid return of system
pressure to anbi ent atnospheric pressure.

3.6.3.9 Pressure/Vacuum Control. The PLPC shall have
pressure/vacuum control valve to control pressure to the PLPC
sensor and the test port.

3.6.3.10 Pressure/Vacuum Vernier Adjust. The PLPC shall have
pressure/ vacuum vernier adjust control which consists of an
adj ustabl e cl osed volunme to provide fine adjustnment of pressure
after the pressure/vacuumcontrol valve has been cl osed.

3.6.3.11 Test Port. The PLPC shall have a test port with a
femal e quick disconnect pressure fitting to which a variety of
pressure fittings can be mated to all ow easy connection to a test

gage.

3.6.3.12 Pressure/Vacuum Supply Port. The PLPC shall have a
pressure/ vacuum supply port wth a female quick disconnect
pressure fitting to which an external source of pressure will be
connect ed.

3.6.3.13 Electrical Qutput. An electrical connector(s) shall be
provided with the following full scale anal og outputs for external
dat a recordi ng systens.

a. 0 to + 4.0000 VvDC for O to * 400.00 in HO0
b. O0to £ 1.0000 VDC for O to = 100.00 kil opascal
c. Oto + 1.0000 VDC for 0 to + 100.00 psid
d. 0 to + 3.0000 VDC for O to = 30.00 in Hy0
3.7 Design_ Requirements. The PLPC shall be supplied as a

conpl ete systemready for imedi ate operati on when recei ved.

3.7.1 Mjor Assenblies. Two mjor assenblies each packaged in
identical carrying cases shall neet the follow ng requirenents for
a ruggedi zed equi pnent case and there shall be no holes or
openi ngs when the covers are in place.

3.7.2 Carrying Case Size and Wi ght. Maxinmum case size shall not
exceed 15 x 14.5 x 9.5 inches. One case shall contain the control
unit and the other shall contain the pressure/vacuum supply unit.
Nei t her case shall exceed 35 pounds when fully | oaded.

3.7.3 Pressure/Vacuum Punp. The pressure/vacuum punp shall be a
Gast Manufacturing Corporation Mddel 2HBC-10- M200X, rated at -27
in. Hg to + 100 psig, or equal.
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3.7.4 Hoses, Supply and Test. Al hoses shall neet the follow ng
m nimal requirenments: M ninmum bend radius shall not exceed three
i nches. M ni mrum burst pressure: 400 psig. Safe worKking
pressure: 100 psig. Proof pressure: 1 1/2 tinmes the safe
wor ki ng pressure. Each hose shall be | abeled to show the pressure
medi um part nunber, burst pressure, and safe working pressure.
Al'l hoses shall be stored in either of the two case assenblies.

a. Supply Hose: One supply hose, 5 ft. in length. Shal
mate with the pressure and vacuum connectors on the
pressure/ vacuum punp, the other end shall have a right angle
fitting or adapter to nmate with the control unit supply connector.

b. Pneunmatic Test Hose: Two pneunatic test hoses shall be
provi ded, one five feet long, and one 10 feet long. One end of
each shall mate with the output connector of the control unit, the
other end shall mate with the input connector to the fluid
isolator and to the probe ends of the adapters listed in 3.7.5.
Bot h hoses shall be capable of being connected in series either
directly or through a mati ng adapter.

Cc. Hydraulic Test Hose: Two hydraulic test hoses shall be
provi ded, one five feet |long, and one 10 feet long. Both hoses
shall be either clear or translucent, and one end of each hose
shall mate with the output connector of the fluid isolator, the
ot her ends shall mate with the probe ends of the adapters |isted
in 3.7.5. Both hoses shall be capable of being connected in
series, either directly or through a mating adapter. The input
connectors of these hoses nust not be usable on the pressure test
connector of the control unit.

3.7.5 Adapters. One set of adapters nust be furnished in a
conpact durabl e case assenbly which may be stored in either of the
two maj or case assenblies. The set of adapters shall consist, as
a mnimm the follow ng itens.

1/8-27 NMale NPT to QD probe
1/4-18 NMale NPT to QD probe
3/8-18 Mal e NPT to QD probe
1/2-14 Nale NPT to QD probe
1/8-27 Femal e NPT to QD probe
1/4-18 Femal e NPT to QD probe

3/ 8-18 Fermal e NPT to QD probe
1/2-14 Femal e NPT to QD probe
AND 10056-4 to QD probe
ML-1-18997 Pressure Fitting to QD probe
1/4 Femal e AN Swivel to QD probe
Hydraulic to Pneunatic

TFERTIFe@roa0oe
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3.7.6 Fluid Isolator. One fluid isolator shall be provided in
t he pressure/vacuum punp case assenbly. This unit wll provide
protection for the control unit, from hydraulic fluids, during
hydraulic gage calibration, which may contam nate the pressure
sensor. The pressure input connector shall mate with the out put
connector of the pneumatic test hose and the pressure output
connector shall mate with the pressure input connector of the
hydraul i c test hose.

3.8 Munual. At |east two copies of an operation and mai nt enance
manual shall be provided. The manual shall neet the requirenents
of ML-M 7298.

3.8.1 Calibration Procedure. A calibration procedure in
accordance with M L-M 38793 shall be provided.




